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1. Introduction

The contribution proposes some text for the clause 6.3 (Development of Conformance Test) of conformance testing section of the TS-0015 Testing framework. It contains descriptions of the Test Suite Structure and the Test Purposes documents and the associated steps required for the development of Conformance Testing in oneM2M methodology.
2. Proposal
===== Start of 1st Part: TSS&TP =====

6.3
Development of Conformance Test Specifications
6.3.2
Test Suite Structure & Test Purposes (TSS&TP)
6.3.2.1
Introduction
A test purpose is a prose description of a well-defined objective of testing. Applying to conformance testing, it focuses on a single conformance requirement or a set of related conformance requirements from the base standards.

Several types of presentation of the test purposes exist. These presentations are combining text with graphical presentations, mainly tables, and include sometimes message sequence charts. The present document presents a proposed table template to write test purposes with recommendations concerning the wording and the organization of the test purposes.

There are usually numerous test purposes, which need to be organized in structured groups. The organization of the test purposes in groups is named "Test Suite Structure".

The development of the test purposes follows the analysis of the conformance requirements, clearly expressed in the base standards. Furthermore, the analysis of a base standard leads to the identification of different groups of functionalities, which are used to define the first levels of the test suite structure.

6.3.2.2
Test Suite Structure

Defining the test suite structure consists of grouping the test purposes according to different criteria like for instance:

· The functional groups and sub-groups of procedures in the base standard, from which the requirement of the test purpose is derived.

· The category of test applying to the test purposes, for instance:

· valid behaviour test;

· invalid behaviour test;

· timer test;

· etc.

Usually the identification of the different functional groups of procedures leads to the definition of the top levels of the TSS. Then further levels at the bottom of the TSS is used to group test purposes belonging to the same type of test.

Table 1 shows an example of a two level TSS used in the TSS&TP for the oneM2M system.

Table 1: Example of test suite structure for oneM2M system

TBD
	Root
	Group
	Sub-Group
	Category

	oneM2M
	
	
	

	
	Security
	
	Valid behaviour

	
	Resource management 
	Application Entity
	Valid behaviour

	
	
	Container
	Valid behaviour

	
	
	ContentInstance
	Valid behaviour

	
	
	Etc …
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	Device Management
	
	Valid behaviour

	
	Interworking
	
	Valid behaviour


Editor‘s note: This table is providing as an example and may need to be tuned.
6.3.2.3
Test Purpose

A test purpose is an informal description of the expected test behaviour. As such it is written in prose.
When needed to clarify the TP, it is helpful to add some graphical presentations, mainly tables, and include message sequence charts.
In order to increase the readability of the TP, the following two recommendations should be followed:

· Each TP should be presented in a table, containing two main parts:

· The TP header, which contains the TP identifier, the TP objective and the external references (ICS, and base standard).

· The behaviour part, which contains the test behaviour description. This part can be optionally divided in the three following parts, in order to increase the readability:

· the initial conditions;

· the expected behaviour;

· the final conditions.

· The prose describing the test behaviour (including initial and final conditions) should follow some rules, as for instance the use of reserved keywords and syntax.

Table 2: TP pro-forma template 

	TP Id
	

	Test objective
	

	Reference
	

	ICS Selection
	

	Initial conditions (optional)

	

	Expected behaviour

	

	Final conditions (optional)

	


Table 3: Description of the fields of the TP pro-forma

	TP Header

	TP ID
	The TP ID is a unique identifier. It shall be specified according to the TP naming conventions defined in the above clause.

	Test objective
	Short description of test purpose objective according to the requirements from the base standard.

	Reference
	The reference indicates the clauses of the reference standard specifications in which the conformance requirement is expressed.

	ICS selection
	Reference to the ICS statement involved for selection of the TP. Contains a Boolean expression.

	TP Behaviour

	Initial conditions
	The initial conditions defines in which initial state the IUT has to be to apply the actual TP. In the corresponding Test Case, when the execution of the initial condition does not succeed, it leads to the assignment of an Inconclusive verdict.

	Expected behaviour
(TP body)
	Definition of the events, which are parts of the TP objective, and the IUT are expected to perform in order to conform to the base specification. In the corresponding Test Case, Pass or Fail verdicts can be assigned there.

	Final conditions
	Definition of the events that the IUT is expected to perform or shall not perform, according to the base standard and following the correct execution of the actions in the expected behaviour above. In the corresponding Test Case, the execution of the final conditions is evaluated for the assignment of the final verdict.


Defining the initial and final conditions, separately from the expected behaviour, makes the reading of the TP easier and avoid misinterpretations.

The "expected behaviour", which matches the events corresponding to the TP objective, can also be named "TP body", which is similar to the "test case body" in an abstract test suite (ATS).
Figure 1 : example of message flow chart 

TBD
6.3.2.3.1
TP identifier

The TP identifier identifies uniquely the test purposes. In order to ensure the uniqueness of the TP identifier, it follows a naming convention.

The more useful and straightforward naming convention consists of using the test suite structure, to form the first part of the TP identifier. Then the final part consists of a number to identify the TP order within a TP group.

Table y shows an example of TP naming convention applying to the TSS described in table x. 

The TP identifier is formed by the abbreviation "TP", followed by abbreviation representing the group of the following TSS levels, ending with a number representing the TP order. Each field of the TP identifier is separated by a "/".

Table 4: Example of TP naming convention for oneM2M 

	TP/<root>/<gr>/<sgr>/<x>/<nn>
or
TP/<root>/<gr>/<x>/<nn>, when no <sgr>

	<root> = root
	oneM2M
	

	
	MN-CSE
	CSE which resides in the MN

	
	IN-CSE
	CSE which resides in the IN

	
	MN-AE
	AE registered with MN-CSE

	<sgr> = sub- group
	DIS
	Discovery 

	
	AE
	Application management

	
	CON
	Container management

	<x> = type of testing
	BV
	Valid Behaviour tests

	
	BI
	Invalid Syntax or Behaviour Tests

	<nn> = sequential number
	
	01 to 99


Editor‘s note: This table is providing as an example and may need to be tuned.
A TP identifier, following the TP naming convention of the table could be TP/oneM2M/MN-AE/CON/BV/01.

The TP numbering uses two digits for presentation, and starts with 01 rather than with 00. Exceeding 99 TPs per group is not recommended. In such a case, it is rather recommended to create sub-groups, in order to keep clarity in the Test Suite Structure. 
6.3.2.3.2
Test objective

The test objective clearly indicates which requirement is intended to be tested in the test purpose. This part eases the understanding of the TP behaviour. This also eases the identification of the requirements, which were used as a basis for the test purpose.

It is recommended to limit the length of the test objective to one sentence.

See also the example in table 7.
6.3.2.3.3
Reference

In the reference row, the TP writer indicates, in which clauses of the protocol standards, the requirement are expressed. This information is critical, because it justifies the existence and the behaviour of the TP.

The reference row may refer to several clauses. When the clause containing the requirement is big (for instance, more than ½ page), it is recommended to indicate the paragraph of the clause where the requirement was identified.

The reference to the base standard actually is precise enough to enable the TP reader to identify quickly and precisely the requirement.

See also the example in table 7.

6.3.2.3.4
ICS selection

The ICS selection row contains a Boolean expression, made of ICS parameters. It is recommended to use ICS acronym, which clearly identify the role of the ICS.
A mapping table is included in the TP document to link the ICS acronym with its corresponding reference in the ICS document. 
Table 5: Example of pre-defined keywords for ICS

	Mnemonic
	ICS item

	ICS_BINDING_CoAP
	

	ICS_BINDING_HTTP
	

	ICS_BINDING_MQTT
	

	ICS_SECURITY
	

	
	

	
	

	
	

	
	

	
	

	NOTE:
ICS item being the bookmark to the ICS standard, in the reference clause of the TP document.


Editor’s Note: Table is an example of ICS Boolean expression for clarity
ICS_BINDING _XXX: To know which binding is supported

ICS_SECURITY  : to enable/disable Security
6.3.2.3.5
TP behaviour
First of all, the following global rules apply, when writing the behaviour description:

· The behaviour description is written in an explicit, exhaustive and unambiguous manner.
· The behaviour description only refers to externally observable test events (send/receive PDUs, timer, counters, etc.) or to events or states, which can be directly or indirectly observed externally.

· All test events used in the behaviour description are part of the procedures specified in the standards.

· The wording of the test events in the behaviour description is explicit, so that the ATS writers do not have to interpret the behaviour description.

· All test events in the behaviour description should result as far as possible in one ATS statement (for instance a TTCN statement).

The test behaviour is described in prose. This enables to use different ways to express similar behaviour. But using different expressions to define identical behaviours can lead to some misinterpretation of the test purposes. Also the meaning and the expected order of the test event have a clear and unique meaning for different readers.
Thus, the present document recommends to use pre-defined keywords in order to express clearly and uniquely the test behaviour. 

Table 6 shows some recommended pre-defined keywords and their context of usage. The pre-defined keywords are also likely to be used in combination with the "{" "}"delimiters, in order to clearly delimitate their action in the test behaviour description.

Table 6 does not present an exhaustive list, so that additional keywords might be defined as necessary. The definition of additional keywords is included in the corresponding TSS&TP document.

Table 6: List of pre-defined keywords for the behaviour description

	Behavioural keywords

	with
	with, together with "{" "}" delimiters is used to express the initial conditions, which consist of a set of events, to be executed before starting with the test behaviour corresponding to the test objective.

EXAMPLE:

With { the IUT having sent a container create request message and ... }

	ensure that
	ensure that, together with "{" "}" delimiters is used to define the place of the expected behaviour (TP body) or the final conditions.

EXAMPLE:

ensure that { 

when { the IUT receives a valid container create request message... }

	when/then
	when combined with then enables to define the test behaviour involving a combination of stimuli and response events. The when/then combination is used when the occurrence of an event is triggered by the realization of a previous event.

EXAMPLE:
ensure that {
when { 
a XXX signal is activated }
then {
the IUT sends a message containing YYY Value indicating "True"} }

	Event keywords

	the IUT
	Event in the TP is expressed from the point of view of the IUT. This avoid any misinterpretation.

	receives
	states for an event corresponding to the receipt of a message by the IUT.

	having received
	states for a condition where the IUT has received a message.

	sends
	states for an event corresponding to the sending of a message by the IUT.

	having sent
	states for a condition where the IUT has sent a message.

	from/to
	Indicates the destination or the origin of a message as necessary (interface, ...)

EXAMPLE:

ensure that { 

when { the IUT receives a valid XXX message from the YYY port.. }

	on expiry of
	Indicate the expiry of a timer, being a stimulus for forthcoming event.

EXAMPLE:

ensure that { on expiry of the Timer T1, the IUT sends a valid XXX message...

	after expiry of
	Used to indicate that an event is expected to occur after the expiry of a timer.

EXAMPLE:

ensure that { the IUT sends a valid XXX message after expiry of the minimum timer interval }

	before expiry of
	Used to indicate that an event is expected to occur before the expiry of a timer.

EXAMPLE:

ensure that { the IUT sends a valid XXX message before expiry of the maximum timer interval }

	Event attribute keywords

	valid
	Indicates that the event sent or received is a valid message according to the protocol standard, thus:

· containing all mandatory parameters, with valid field values;

· containing required optional fields according to the protocol context, with valid field values.

	invalid
	Indicates that the event sent or received is a invalid message according to the protocol standard. Further details describing the invalid fields of the message is added.

EXAMPLE:

With { the IUT having sent an invalid XXX message containing no mandatory YYY parameter... }

	containing
	Enables to describe the content of a sent or received message

	indicating
	Enables to specify the interpretation of the value allocated to a message parameter.

EXAMPLE:

With { the IUT having sent a valid XXX message containing a mandatory YYY parameter indicating "ZZZ supported"... }

	Logical keywords

	and
	Used to combine statements of the behaviour description.

	or
	

	not
	


Table 7: TP example for oneM2M  (TBD)
	TP Id
	

	Test objective
	

	Reference
	TS-004, clauses 7.1.1

	ICS Selection
	ICS_BINDING_HTTP = true

	Initial conditions

	with {

the IUT being in the "initial state" and

the IUT having sent a valid XXXXX message


not containing YYYY Value
}

	Expected behaviour

	ensure that {


when { 


XXXXXXXXX

}

then {


the IUT sends a valid XXXXX message



containing YYYY Value indicating value > 0

}
}


===== End of 1st Part: TSS&TP   =====
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